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glvfrxqw udwhv duh pxfk juhdwhu lq wkh vkruw0uxq wkdq lq wkh orqj0uxq1 K|shu0

erolf glvfrxqw ixqfwlrqv fdswxuh wklv surshuw|1 Wklv sdshu vroyhv wkh ghflvlrq

sureohp ri d k|shuerolf frqvxphu zkr idfhv vwrfkdvwlf lqfrph dqg d eruurzlqj

frqvwudlqw1 Wkh sdshu xvhv wkh erxqghg yduldwlrq fdofxoxv wr ghulyh wkh K|0

shuerolf Hxohu Uhodwlrq/ d qdwxudo jhqhudol}dwlrq ri wkh vwdqgdug H{srqhqwldo

Hxohu Uhodwlrq1 Wkh K|shuerolf Hxohu Uhodwlrq lpsolhv wkdw frqvxphuv dfw

dv li wkh| kdyh hqgrjhqrxv udwhv ri wlph suhihuhqfh wkdw ulvh dqg idoo zlwk wkh

ixwxuh pdujlqdo surshqvlw| wr frqvxph +h1j1/ glvfrxqw udwhv wkdw hqgrjhqrxvo|

udqjh iurp 8( wr 74( iru wkh h{dpsoh glvfxvvhg lq wkh sdshu,1
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�Zh kdyh ehqh�whg iurp wkh lqvljkwv ri vhplqdu sduwlflsdqwv dw wkh DHD/ Ervwrq Xql0
yhuvlw|/ Froxpeld/ HVUF/ Urfkhvwhu/ Wrxorxvh dqg Zkduwrq1 Zh duh judwhixo iru wkh
frpphqwv ri Urehuw Eduur/ Fkulv Fduuroo/ Dqjxv Ghdwrq/ Ehqmdplq Iulhgpdq/ Guhz Ixghq0
ehuj/ Fkulvwldq Jroolhu/ Mrkq Ohdk|/ Juhj Pdqnlz/ Dqguhl Vkohlihu/ Qdqf| Vwrnh|/ Ulfkdug
]hfnkdxvhu/ dqg wkuhh dqrq|prxv Hfrqrphwulfd uhihuhhv1 Odlevrq dfnqrzohgjhv �qdqfldo
vxssruw iurp wkh Qdwlrqdo Vflhqfh Irxqgdwlrq +VEU0<843<;8,/ wkh PdfDuwkxu Irxqgdwlrq
dqg wkh Qdwlrqdo Lqvwlwxwh rq Djlqj +U340DJ049938,1 Fkulvwrskhu Kduulv= Idfxow| ri Hfr0
qrplfv/ Xqlyhuvlw| ri Fdpeulgjh/ Dxvwlq Urelqvrq Exloglqj/ Vlgjzlfn Dyhqxh/ Fdpeulgjh
FE6 <GG/ X1N1 Gdylg Odlevrq= Ghsduwphqw ri Hfrqrplfv/ Kduydug Xqlyhuvlw|/ Olwwdxhu
P047/ Fdpeulgjh/ PD 3546;/ XVD1
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� / zlwk �> � A 31 Vhh Dlqvolh +4<<5,
dqg Orhzhqvwhlq dqg Suhohf +4<<5,1

6Wklv ixqfwlrq zdv �uvw xvhg e| Skhosv dqg Sroodn +4<9;, dqg ]hfnkdxvhu dqg Ihov +4<9;, wr
glvfrxqw lqwhujhqhudwlrqdo xwlolw| �rzv1 Odlevrq +4<<:d, dgrswhg wkh vwuxfwxuh wr dssur{lpdwh
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7Iru h{dpsoh/ vhh Ghdwrq +4<<4, dqg Fduuroo +4<<5/ 4<<:,1
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8Lpsdwlhqfh dqg wkh PSF duh qrw olqnhg lq wkh h{srqhqwldo prgho li lpsdwlhqfh lv gh�qhg dv
X

3+F+{w.4,,
HwUX3+F+{w.4,,

= Li sdwlhqfh zhuh lqvwhdg gh�qhg dv Hw^4 . ��oq fw.4 � u` +zkhuh � lv wkh frh�flhqw

ri uhodwlyh ulvn dyhuvlrq,/ wkhq wkh h{srqhqwldo prgho zrxog suhglfw wkdw sdwlhqfh frydulhv srvlwlyho|
zlwk wkh PSF> lq wkh k|shuerolf zruog wklv srvlwlyh fryduldwlrq lv plwljdwhg1

9Orz ohyhov ri fdvk0rq0kdqg lpso| wkdw wkh djhqw lv oltxlglw| frqvwudlqhg1 Khqfh/ orz ohyhov ri
fdvk0rq0kdqg lpso| d kljk PSF1 Vhh Kduulv dqg Odlevrq +5333, iru vlpxodwhg k|shuerolf frqvxps0
wlrq ixqfwlrqv lq ex�hu vwrfn prghov1

:Wkhvh sdudphwhu ydoxhv jhqhudwh vlpxodwhg zhdowk dqg ghew sur�ohv wkdw pdwfk revhuyhg gdwd1
Vhh Odlevrq +4<<:d, dqg Odlevrq hw do +5333, iru d glvfxvvlrq ri fdoleudwlrq lvvxhv1

;Zkhq wkh djhqw lv qrw oltxlglw| frqvwudlqhg/ pdujlqdo frqvxpswlrq lv dssur{lpdwho| htxdo wr
wkh dqqxlw| ydoxh ri pdujlqdo lqfuhphqwv ri zhdowk1 Khqfh/ wkh orfdo vorsh ri wkh frqvxpswlrq
ixqfwlrq lv forvh wr wkh uhdo lqwhuhvw udwh1

<Vhh Odlevrq +4<<:e, dqg Odlevrq/ Uhshwwr dqg Wredfpdq +4<<;/ 5333,1
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43Rxu dssurdfk gl�huv iurp wkdw ri Ehuqkhlp dqg Ud| +4<;<,/ zkr dvvxph erxqghg lqvwdqwdqhrxv
xwlolw| dqg zhdowk1 Rxu uhvxowv fdq eh dgdswhg wr dgplw wkhlu dvvxpswlrqv rq lqwhuwhpsrudo
vhsdudelolw| dqg qrq0dgglwlyh surgxfwlrq1 Rxu dssurdfk |lhogv kljkhu0rughu vprrwkqhvv iru wkh
ydoxh dqg srolf| ixqfwlrqv dqg fuxfldoo| rxu dssurdfk zrunv lq wkh pxowlglphqvlrqdo fdvh1 Rxu
dssurdfk dovr gl�huv iurp Kduulv +4<<3,/ zkr suryhv wkh h{lvwhqfh ri pl{hg0vwudwhj| htxloleuld1

44Vxfk qhljkerukrrgv duh hpslulfdoo| uhohydqw= vlpxodwlrqv zlwk FUUD ri 6/ � @ =<8> =: ? � ? 4>
dqg U @ 4=37/ |lhog +Olsvfklw} frqwlqxrxv, frqfdyh prqrwrqlf frqvxpswlrq ixqfwlrqv1 Kduulv dqg
Odlevrq +4<<<, suhvhqwv vx�flhqw frqglwlrqv iru frqfdylw| dqg prqrwrqlflw|1

45Qxphurxv sdshuv kdyh hydoxdwhg wkh vprrwkqhvv ri srolf| dqg ydoxh ixqfwlrqv lq ghwhuplqlvwlf
g|qdplf rswlpl}dwlrq sureohpv= h1j1/ Dudxmr +4<<4,/ Ehqyhqlvwh dqg Vfkhlqnpdq +4<:<,/ Fodunh hw
do +4<<;,/ dqg Prqwuxffklr +4<;:,1 Rxu dssurdfk gl�huv ehfdxvh rxu prgho lv d vwrfkdvwlf jdph1
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